Abstract. A severe coalescence involving 11 thoracic and 11 caudal vertebrae was noticed in the posterior part of the thoracic and anterior part of the caudal regions of the vertebral column of the abnormal specimen of Luciobarbus xanthopterus collected from Al-Huwaza Marsh, Maisan Province, South of Iraq. Also, other minor anomalies were noticed in the specimen in question. Probably, genetic and epigenetic causes may be implicated in this anomaly.
INTRODUCTION
Skeletal anomalies are a fundamental problem in fish development, and can reduce their survival. Skeletal abnormalities occur in wild fish populations, but are fairly rare (Al-Hassan, 1983; Ferreri et al., 2000; Sanger & McCune, 2002; Gavaia et al., 2002 Gavaia et al., , 2009 Jawad & Al-Mamary, 2012; Jawad, 2013; Jawad et al., 2013) . Abnormalities in fishes, whether caused by external or internal factors are either so severe that they affect their fitness, or slight and do not affect their survival.
Vertebral column abnormalities have been reported for different fish species worldwide (Haaker, 1977; Galván-Magaňa et al., 1994) . The types of abnormal vertebral development include lordosis (dorso-ventral curvature), scoliosis (lateral spinal curvature) (Haaker, 1977) , fusion of neighbouring vertebrae, and hyperostosis, among others.
The rate of occurrence and pattern of skeletal anomalies is commonly used to monitor the consequences of environmental stresses caused by human (Boglione et al., 2001; Ershov, 2008) . In larval and juvenile stages, the external factors mainly have effect, regularly targeting skeletal development (Pavlov, 1997; Haaparanta et al., 1997) . Such factors can be the presence of pollutants and mutagens (Lindesjoo et al., 1994) . The malformation processes occur in the early stages of development and their causes are not always well known (Koumoundouros et al., 1997) . The factors that can cause these abnormalities range from diseases, parasites, e.g., trematodes (Kelly et al., 2010) , lack of essential elements, malnutrition, to toxic algal blooms (Heupel et al., 1999) and water temperature. These are some of the most important environmental factors influencing the appearance of early morphological abnormalities during early development of fish (Laurel & Blood, 2011) . Environmental factors may be quite complex, involving mutations which disrupt embryogenesis (Yamauchi et al., 2006) , as in the case for radiation, considered one of the major anthropogenic environmental stresses (Bogutskaya et al., 2011) .
No malformations have been recorded in the cyprinid Luciobarbus xanthopterus. This species is characterized by two pairs of barbels, a serrated dorsal fin spine, small scales, and subterminal to terminal oblique mouth. The body is without distinctive marks, with brownish to bluish grey back (Coad, 2010) . This species is distributed in the Tigris-Euphrates basin. In Iraq, it is found in Shatt Al-Arab River and its tributaries, in Tigris and Euphrates Rivers and their tributaries (Coad, 2010) . It is a commercially important species and it is usually on high demand in fish markets in Iraq, Iran, Turkey and Syria. One kilogramme of this fish can cost more than U.S. $ 10 in the Middle East countries.
Coalescence of vertebrae is an abnormality that has been reported to occur in several fish groups, both in farmed and wild populations (Divananch et al., 1996) ; extensive fusion of vertebrae can affect the shape of the body (Boglione et al., 1993) .
In the present study, we describe a skeletal abnormality in an adult fish specimen of Luciobarbus xanthopterus. There are no previous reports on skeletal anomalies in this species from Iraqi waters. Thus, the abnormal case reported here is considered the first record to the Iraq freshwater fish fauna. The objective of work is to contribute to the identification of specific anatomical descriptions useful to set up morphological quality criteria. (Fig.  1) . Both normal specimen (Fig. 2) used for comparison and the abnormal fish (Fig. 3) came from the same area. The skeletons of both normal and abnormal specimens were prepared by boiling the fish (Fig. 4) . The length of the vertebral column from the anterior margin of the first vertebra to the posterior margin of the last vertebra is divided by fish total length to produce a ratio that is used to compare abnormal fish with normal fish. Measurements for the deformed specimen are as follows: total length 585 mm, standard length 574 mm, fork length 420 mm, head length 180mm, body depth 220 mm. The vertebral column of the normal and abnormal specimens were deposited in the ichthyological collection of the Marine Science Centre, University of Basrah, Iraq.
MATERIAL AND METHODS

Adult specimen of
RESULTS
The vertebral column of the deformed specimen of L. xanthopterus is composed of 20 thoracic and 19 caudal vertebrae. This number is similar to the normal specimen. A severe coalescence involving 11 thoracic and 11 caudal vertebrae was noticed in the posterior part of the thoracic and anterior part of the caudal regions of the vertebral column of the abnormal specimen (Fig. 4, below) . Except for the 9 th caudal vertebrae, the remaining fused thoracic and caudal vertebrae involved in the th caudal vertebra is severely reduced, so that only the neural and haemal spines are left. The 15 th vertebra appeared to have its neural spine divided in two, with its centrum significantly reduced. Instead of being directed backwards as in the normal specimen, the analysed specimen presented: neural spines of ten abnormal thoracic vertebrae directed upwards, neural spine of the 11 th slightly directed backwards, neural spines from the 1 st to the 5 th caudal vertebrae slightly directed backwards and the neural spines of the 6 th to 11 th bent further back and down. The neural spines of all the involved vertebrae in this coalescence are wavy and curved at the tip, especially those of the 6 th and 7 th caudal vertebrae. The parapophysis of the 12 th and 14 th thoracic vertebrae are deformed and extended downwards, looking like short haemal spines. As for the vertebra no. 13, it is completely absent and the neural spine and its base only are what is left of it. The haemal spines of the 1 st to the 5 th caudal involved vertebrae are wavy and more downwards directed than backwards, as in the normal specimen. Those of the 6 th and 7 th are shorter than the rest of the haemal spines and those of the 8 th to the 11 th vertebrae are irregularly directed backwards and downwards. The neural spines of the 1 st to the 10 th vertebrae are directed upwards instead of backwards as in the normal specimen.
The coalescence of vertebrae in L. xanthopterus had an obvious effect on body length. Normal L. xanthopterus had a vertebral column length / total fish length ratio of 0.51, while a ratio of 0.36 is obtained for fish specimen with coalescent vertebrae. Externally, the deformed fish specimen appeared to have big hump at the base of the dorsal fin. This hump lies exactly above the area of the coalescent vertebrae.
DISCUSSION
The cases of malformed vertebral columns represent 13% of the described deformity worldwide (Galván-Magaňa et al., 1994) . Unfavourable conditions during embryonic development, e.g., unfavourable temperature and low oxygen levels, malnutrition, genetic causes and pollution, stress as an agent of abnormalities can attribute to the high incidence of vertebral anomalies in fishes (Divananch et al., 1996) . Skeletal abnormalities generally initiate in the early developmental stages, thus this fish might have been living for several years with its abnormalities (Haaker, 1977) and this kind of malformation would not have interfered with its biological activities, such as feeding (Ribeiro-Prado et al., 2008) . Only in some cases, fishes with deformed vertebrae can develop an abnormal style of locomotion, with loss of forward speed and a characteristic use of one of the pectoral fins to equilibrate posture (Ribeiro-Prado et al., 2008) . The deformation in L. xanthopterus was not fatal, but we do not know if it affected the mobility in some way. All the fins were found in apparently perfect condition. It is difficult to determine the cause of this abnormality; multiple causes can be suggested (genetic, climatic conditions, malnutrition, parasites, pollution, etc.), however, further studies and monitoring are necessary to elucidate the occurrence of this phenomenon. Due to the abnormality in the middle part of vertebral column, the fish did not reach full size, and appeared shorter than normal, with a hump at the base of the dorsal fin. In spite of this, this cyprinid fish maintained a nearly normal body form.
